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Background For the last few years, English general practices, which are traditionally small, have been 
encouraged to work together to serve larger populations of registered patients, by merging or collaborating 
with each other. Meanwhile, patient surveys suggest worsening continuity of care and access to care.    
Aim  To explore whether increasing size of practice population and working collaboratively are linked to 
changes in continuity of care or access to care. 
Design and setting Observational study in English general practice using data on patient experience, practice 
size and collaborative working 
Methods The main outcome measures were General Practice Patient Survey practice-level proportions of 
patients reporting positive experiences of access and relationship continuity of care. We compared change in 
proportions 2013-2018 among practices that had grown and those that had stayed about the same size.  We 
also compared patients’ experiences by whether practices were working in close collaborations or not in 
2018. 
Results. Practices that had grown in population size had a greater percentage fall in continuity of care, by 
6.6% (95% confidence interval 4.3% to 8.9%) than practices that had stayed about the same size, after 
controlling for other factors. There was no similar difference in relation to access to care. Practices 
collaborating closely with others had marginally worse continuity of care than those not working in 
collaboration and no important differences in access. 
Conclusion  Concerns that larger general practice size threatens continuity of care may be justified.  
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How this fits in 
Primary medical care in England has traditionally been delivered by small general practices. Over the last few 
years, they have been encouraged to grow or to work collaboratively to serve larger populations. We found 
no convincing evidence that practices that have responded to this encouragement have better patient-







Traditionally, general medical practices in England are relatively small: in 2018, most practices were led by a 
partnership of general practitioners (GPs) (mean 3-4 full time equivalents), employing a multidisciplinary 
team and delivering primary care to a mean of 8000 registered patients.1 Since 2014, the idea that general 
practices should work ‘at scale’ – in other words, work together to deliver services to larger populations – 
has been a central element of English health service policy. Working ‘at scale’ was intended to enable them 
to innovate, make savings, support staff better, become more resilient, have a stronger voice in negotiations 
and facilitate longer opening times.2  The evidence to suggest that serving a larger population of patients 
achieves these aims is, however, limited, as is the evidence about possible negative consequences.3,4,5  
Between 2014 and 2018, guidance from NHS England on how practices should work together – what 
‘working at scale’ meant – was not prescriptive. It set out a number of options, including merging with 
others to form new single organisations, or forming groups linked by different types of agreement, in which 
individual practices retained variable degrees of autonomy.6,7 By 2018, the average number of patients 
registered per practice was growing and mergers joining several practices into single business units were 
becoming more common.8-10 Practices were also increasingly participating in collaborative groups,11 although 
there is evidence that some had been working in this way for several years before 2014.12,13 While there 
have been some surveys and evaluations of these organisational models,3,12-14 NHS England has not collected 
data systematically on the extent of their implementation.15 However, from our previous work and that of 
others, it was clear that a small proportion of these collaborative groups were working very closely together, 
with common strategy and shared risk.13,15 
In early 2019, NHS guidance set out more specific plans on how general practices should work together, 
announcing that ‘primary care networks’, serving 30,000 to 50,000 patients in total, should be formed.16 17 
These were intended to be made of up of around 6 to 8 practices each covering an identifiable geographical 
footprint. The constituent practices were intended to remain as autonomous organisations; they were not 





The formation of primary care networks in the summer of 2019 made the need for evidence of the effects of 
increasing the size of population to whom primary care is delivered more urgent.  
A key concern about increasing size of primary care organisation is loss of continuity of care, which is highly 
valued by patients9,10 and one of the core values of good primary care.19,20 Continuity of care encompasses 
the interpersonal relationship between practitioner and patient (relationship continuity), coordination and 
teamwork (management continuity) and availability of records (information continuity).21 Better relationship 
continuity is associated with lower mortality,22 fewer hospital admissions,23 fewer emergency department 
attendances,24 and better patient experience.19,25 Relationship continuity of care has been falling over recent 
years in England.26  
Close collaborative working and merging, may threaten relationship continuity, because patients are more 
likely to see an unfamiliar health professional. If care is delivered across several sites, information continuity 
may become a challenge if records are not freely shared, which is particularly likely if practices are not 
legally joined into one organisation.27 
This study aimed to explore whether the fall in continuity of care and access to care could be related to the 
policy encouragement to increase practice size. At the time of writing, no data were available on the effect 
of primary care network formation. We focused therefore on two types of organisational changes – large 
growth in registered population and models in which practices were working together in strong collaborative 
groups. 
Methods 
We carried out two sets of analyses to examine the effect on access and continuity of care of increase the 





The first analysis, of the effect of practice growth, examined what happened to access and continuity of care 
in practices that had grown in registered population over 2013 to 2018 compared with those that had stayed 
about the same size over that period.  
 The second analysis, of the effect of collaboration, examined whether there was any difference in access 
and continuity of care in practices that were working in close collaborative groups, but not merging formally, 
compared with those that were not. This second analysis was necessarily cross-sectional using 2018 data 
because there were no data available about working in strong collaborative groups in 2013.   
Identifying practices that had grown and a comparison group that had stayed about the same size 
For the first analysis, we calculated the difference in size of registered population for each practice with 
>1000 patients between April 2013 and March 2018 using NHS Digital datasets.28,29 The change in registered 
population ranged from a fall of 5,620 patients to an increase of 60,392 patients, and the mean was an 
increase of 840 patients per practice. For our analysis to be meaningful, we needed to identify practices 
where the increase in practice size would represent a significant change in ways of working. There is no 
universally accepted way of defining such a meaningful increase in practice size. However, we considered 
that an increase of >2000 patients (roughly equivalent to gaining one additional full-time equivalent GP) 
would be meaningful for a small practice, although probably less so for a very large practice. We therefore 
categorised practices as having had a meaningful increase in size if their registered population had increased 
by >2,000 patients and by >20% (the percentage increase was arbitrary but determined a priori). This means 
that to be classified as having had a meaningful increase in size a practice with 4,000 patients at baseline 
would have to have increased their population to 6,000 patients and a practice with 20,000 patients at 
baseline would have to have increased their population to 24,000 patients.  
We also identified practices in which the size of the registered population in 2018 had stayed within 20% 





We excluded the small number of practices where >30% of the registered population was aged 15-24 in 
2013 or 2018, as these were all based in universities. They all had a very large registered population and 
most had grown in size by >20%; university practices work at this scale because they have a large number of 
healthy, young patients who are not resident for all of the year. The practices may have grown because of 
the rising student population,30 not because of the benefits envisaged by national policy. We therefore 
considered that they were not relevant to this analysis. We also excluded practices with fewer than 3000 
patients at baseline. This is because they are likely to represent partnerships of fewer than 2 full-time 
equivalent GPs and were therefore atypical and likely to have been planning to expand their patient list in 
any case, not because of the encouragement of national policy.  
Identifying practices working in collaboration 
We used a dataset that we had developed about the extent to which practices had been working in close 
collaboration in early 2018, as set out in our previous paper.15 We found that we could identify three 
different kinds of practice: 
• Working closely in collaboration to deliver core GP services (as defined in national contracts with 
NHS England extant at the time31,32) collectively to >30,000 patients. Some of these groups were very 
large single business entities, and others were working as part of superpartnerships or multisite 
organisations, with separate identities but shared strategy and risk.13  
• Working loosely in collaboration to deliver services over and above core GP services (e.g. extended 
opening times, specialist clinics delivered in general practice) collectively to >30,000 patients. 
Practices in this group retained more autonomy and did not share strategy or risk.  
• Not working in collaboration. 
Access and continuity of care variables 
To assess patients’ perspectives of access and continuity of care, we used responses to the GP Patient 





NHS England, it is a national standardised postal questionnaire survey of a very large sample of adults 
(~800,000 in 201734) who have been registered with a practice for at least six months. It has been running at 
least once a year for over 10 years. It uses stratified random sampling such that patients at every practice 
are selected.35 The survey asks about a range of issues including overall satisfaction, how easy it was to get 
an appointment, opening hours, waiting times, experience of seeing a preferred GP,  experience of the last 
appointment, current state of health and management plans. 
We selected a priori five questions for this analysis. Only one question in the survey reflected patient 
experience of continuity of care, which was: ’How often do you see or speak to the GP you prefer?’ (among 
those who said ‘Yes’ to ‘Is there a GP you usually prefer to see or speak to?’ – 46% of patients in 201734). The 
response categories were ‘Always or almost always’, ‘A lot of the time’, ‘Some of the time’, ‘Never or almost 
never’, or ‘Not tried at this GP surgery’. The outcome variable that we used was the proportion in each 
practice with a positive response, in other words: ‘Always or almost always’ or ‘A lot of the time’. 
Access to care was measured using three questions:  
• ‘How satisfied are you with the hours that your GP surgery is open?’ (‘Very satisfied’, ‘Fairly 
satisfied’, ‘Neither satisfied nor dissatisfied’, ‘Fairly dissatisfied’, or ‘Very dissatisfied’). Our outcome 
variable was the proportion for each practice answering ‘Very satisfied’ or ‘Fairly satisfied’; 
• ‘Generally, how easy is it to get through to someone at your GP surgery on the phone?’ (‘Very easy’ 
‘Fairly easy’, ‘Not very easy’, ‘Not at all easy’, or ‘Haven’t tried’). Our outcome variable was the 
proportion for each practice answering ‘Very easy’ or ‘Fairly easy’; 
•  ‘Were you able to get an appointment to see or speak to someone, the last time you wanted to see 
or speak to a GP or nurse at your GP surgery?’ (‘Yes’, ‘Yes but I had to call back closer to or on the 
day I wanted the appointment’, ‘No’, or ‘Can’t remember’). Our outcome variable was the 
proportion for each practice answering ‘Yes’ or ‘Yes but I had to call back closer to or on the day I 





We also examined responses to the question about overall experience: ‘Overall, how would you describe 
your experience of your GP surgery?’  (‘Very good’, ‘Fairly good’, ‘Neither good nor poor’, ‘Fairly poor’, ‘Very 
poor’). Our outcome variable was the proportion for each practice answering ‘Very good’ or ‘Fairly good’. 
We used GP Patient Survey data collected during January to March 201336 and January to March 201733 to 
reflect the time period over which working at scale became a central part of English policy. We did not use 
2018 data because the questions had changed in that year, making trends more difficult to interpret. The 
percentages giving each response had been weighted by the research organisation (Ipsos MORI) to allow for 
unequal probabilities of selection, non-response, and non-representativeness.35  
Statistical analysis 
Analysis of the effect of practice growth 
We examined the differences between the practices that had grown significantly and the comparison group 
in age of registered population (% aged <5, % aged 75+); sex (% male); rurality (rural or urban); region 
(North; Midlands; London and South); level of socioeconomic deprivation (mean Index of Multiple 
Deprivation for the practice based on patients’ postcodes of residence, estimated using data on 2011 Census 
Lower Layer Super Output Area of residence of registered patients by practice37 and Index of Multiple 
Deprivation calculated in 2015 for Lower Layer Super Output Area38); and prevalence of long term conditions 
(% with longstanding illness based on responses to the GP Patient Survey).  
The dependent variables in the five analyses were changes 2013 to 2017 in percentages reporting positive 
responses to the five GP Patient Survey questions as percentages of the 2013 values. These were, for all five 
questions, approximately Normally distributed. We compared the dependent variable between practices 
that had grown significantly and comparison practices using linear regression. We included in the model the 
variables associated with change in practice size i.e. % aged <5, % aged >75, region, rurality, level of 





are related to performance on the GP Patient Survey.39-43 The values at different time points on the 
covariates were very highly correlated; we used the most recent data in the models.  
Analysis of the effect of collaboration 
We reported differences between the three groups of practices (close collaboration, loose collaboration and 
no collaboration in 2018) in age of registered population, rurality, region, socioeconomic status, and 
prevalence of long term conditions in our previous paper.15  
The dependent variables were the percentages reporting positive responses to the five GP Patient Survey 
questions in 2017. These were approximately Normally distributed. We compared these between practices 
working in close collaboration in and those not working in collaboration, using linear regression, including 
the same covariates as for the previous set of analyses. To examine the effect of previous GP Patient Survey 
responses on the associations, we included the equivalent percentage of positive responses from 2013 as 
covariates in the models. 
For both sets of analyses, the assumptions of linear regression models were sufficiently met. The 
relationships between continuous covariates and the dependent variables appeared roughly linear, the 
variances were similar in the comparison groups and the residuals followed near-Normal distributions. 
We carried out analyses in Stata version 14, College Station, Texas.  
Results 
The number of practices in England with list sizes of ≥1,000 patients was 7,971 in April 2013 and 7,162 in 
March 2018.1,28 We excluded eight university practices. We carried out both sets of analyses using data from 
the 7,089 practices with data on registered population for 2013 and 2018 and data for both the 2013 and 
2017 GP Patient Surveys.  





In the whole sample of 7,089 practices, the mean percentage reporting being able to see their preferred GP 
fell from 63% to 56% over the five-year period. Good overall experience fell slightly from 87% to 85%. 
Finding it easy to get through on the phone fell from 77% to 71%, being satisfied with opening hours fell 
from 80% to 77%, and being able to make an appointment fell only slightly from 86% to 84%.  
Figure 1 shows change in mean percentages of positive responses to the GP Patient Survey over the period 
by size of registered population in 2018. Overall experience, being able to get an appointment, satisfaction 
with opening hours were high for all sizes of practice, with small falls over the time period. Being able to get 
through on the phone and being able to see a preferred GP appeared to deteriorate over time, and the 
lowest percentages were in the biggest practices. 
Analysis of effect of practice growth 
Between 2013 and 2018, the registered population size had grown (by >2,000 patients and >20%) in 644 
practices and had stayed about the same (within 20% inclusive of the 2013 level) in 5,106. The remaining 
1,339 practices had either fallen in size by >20% (55 practices), had a 2013 population of ≤3,000 patients 
(924 practices), or had grown by ≤2,000 patients (788 practices) (the numbers do not add up to 1,339 
because many practices fell into more than one category).  
The characteristics of the practices that had grown over 2013-2018 and those that stayed about the same 
size are shown in Table 1. Practices that had grown had fewer older people, more young children and more 
patients with long standing illnesses, and were more socioeconomically deprived, but no differences were 
large (although they were statistically significant). Practices that had grown were, however, much less likely 
to be rural and much more likely to be in London and the South.  
Practices that had grown had larger falls in percentage change in positive GP Practice Survey responses than 
practices that had stayed about the same size (Table 2). While the differences were small, they were all 
statistically significant and were only marginally changed by adjusting for the possible confounding variables. 





Analysis of the effect of working in collaboration 
We had data on working in collaboration in early 2018 and GP Patient Survey 2017 for 6,673/7,089 (94%) 
practices: 206 were working in close collaboration, 3,666 in loose collaboration and 2,801 were not working 
in collaboration.   
In practices working in close collaboration, patients were about 12 percentage points less likely to report 
being able to see their preferred GP than patients in practices not working in collaboration (45% versus 
57%), but this difference was reduced to less than four percentage points after controlling for covariates, 
with the equivalent percentage of positive responses in 2013 having a particularly strong effect. The 
differences for access and overall experience were only around one percentage point worse in practices 
working in collaboration compared with those not working in collaboration.   
Discussion  
Summary 
This study suggests that practices that had grown in size from 2013 to 2018 had no more improvement or 
deterioration in access or overall experience to an important degree than practices that had stayed about 
the same size. Practices that had grown did have a greater fall in patients’ reports of being able to see a 
preferred GP than those that had not, by between four and nine per cent. Patients in practices that were 
working closely in collaboration in 2018 had worse measures of patient overall experience, access and 
continuity than those that were not, but this was largely explained by differences in demographics, 
geography and historical patterns of patient experience. In conclusion, we found some evidence that 
increasing practice size may have a negative effect on continuity of care but has no important effect on 
access. The evidence about the effects of working in close collaboration was much more limited and did not 





Strengths and limitations 
This is the first study, as far as we are aware, that has attempted to assess the effect of change in practice 
size and working in collaboration on access and continuity of care. The datasets we used had very few 
missing data. We are confident that we have identified a group of practices working closely in 
collaboration.15  
Whether the association between worse continuity of care and practice growth is causal is unclear. Practices 
may seek to grow because they are poorly performing in some way and have poor GP Patient Survey 
performance, and it may be that any positive effects of practice growth on patient experience are slow to be 
realised. It is possible that the differences we found may be due to residual confounding by unknown factors 
that are associated both practice growth and change in responses to the GP Patient Survey. 
We measured access to care using three questions from the GP Patient Survey examining three different 
elements of access: getting through on the phone, getting an appointment, and being satisfied with opening 
hours. Access to primary care in a complex construct, however, and is not easily defined or measured44; it is 
possible that these questions do not comprehensively measure the experience of access for patients.  
We measured continuity of care using a single question from the General Practice Patient Survey, which is 
used to measure relationship continuity of care with a single GP. While this has been associated with 
positive effects on mortality, quality of life and hospital admissions,22,23,25,45 it reflects only perceptions of 
continuity with a single GP. It may be that satisfactory continuity of care that maximises the benefits for 
individual patients may be achieved by provide team-based care, either including other GPs, or other health 
professionals. Moreover, relationship continuity of care is only part of the concept of continuity. It may be 
that seeing several different health professionals affords the same benefits as seeing a single GP if 
information continuity i.e. record-sharing and handover is good. Other measures of continuity of care that 
encompass a broader view of continuity of care have been developed,46,47 but these are likely to be too long 





response rate. It is also possible that some patients are willing to sacrifice continuity of care in order to 
achieve better access; some groups of patients value continuity of care more than others.48 
Comparison with existing literature 
An analysis of the effect of an earlier initiative between 2008 and 2015 to fund practices to extend their 
opening hours found that there were small positive effects on access and overall experience, but the 
researchers did not report effects on continuity of care.49 A recent systematic review examining the 
implications of large general practice collaborations in England found no quantitative studies of its effects on 
patient experience, and evidence from a single qualitative case study suggesting detrimental effects on 
continuity of care.3 A systematic review in 2013 found that smaller practices achieved better patient-
reported access to services and better continuity of care,4 and a 2014 study by the Institute for Fiscal Studies 
found that larger GP practices had lower patient experience scores (although not specifically continuity of 
care).5 North American studies suggest that small practices may deliver better patient experience more 
cheaply and have fewer hospital admissions.50-53 
Conclusion and implications 
Larger general practice size in England may be associated with slightly poorer continuity of care and may not 
improve patient access. This supports the opinions of experts, who have warned that continuity of care will 
be a likely casualty of increasing access to general practice and growing practice size.27  We acknowledge 
that it is early to evaluate the impact of initiatives implemented only in the last few years, and other 
influences may have also had an impact on patient experience (for example, part-time primary care staff 
working, changes in skill mix in general practice, lower public spending), but our study provides no support 
for the view that larger practice size or close collaborative working improves access. Negative effects on 
continuity of care are important because the high value placed on this element of general practice by 
patients, but also the evidence that it is associated with better health outcomes.48 Continuity of care is 
particularly important in the care for people with long term conditions,54 who are a key priority in English 





We recommend better routine data collection about models of collaborative working and practice growth; it 
may be that data improve with the formation of primary care networks. It is also important that we monitor 
the effects of organisational change in terms of the patient experience – although effects on health, costs, 
safety, workforce, and evidence-based care are also important. Our study also suggests that we should 
consider new ways of monitoring continuity of care for routine data collection, recognising that it 
encompasses more than the face-to-face relationship between two individuals. We hope that primary care 
networks prioritise the recommendation of the GP Partnership Review that they ‘operate in a way 
that…..enables partners… to support continuity of high quality personalised holistic care.’56 
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Figure 1. Mean percentages giving positive responses to GP Patient 
Survey questions in 2013 and 2017, according to size of registered 
population in March 2018
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Table 1. Characteristics of practices according to change size of registered population between 2013 and 2018 (practices with more than 3000 patients in 
2013) 
  About the same size: 
Practices where registered 
population 2018 was within 
20% of 2013 
(n=5,106) 
Grown:                       
Practices where registered 
population increased by 
>20% and >2000 patients 
2013 to 2018 
(n=644) p value for difference 
Mean list size 2013 8,322 8,722  
 2018 8,627 14,087  
Mean increase in list size 2013-2018 (%) 3.8 69.6  
Aged 75+ (%) 2013 7.9 6.3 <0.001 
 2018 8.3 6.3 <0.001 
Aged <5 (%) 2013 6.0 6.5 <0.001 
 2018 5.5 6.0 <0.001 
Male (%) 2013 49.7 49.7 0.30 
 2018 49.9 50.1 0.89 
Long standing illness (%) 2013 53.8 51.5 <0.001 
 2018 54.1 51.1 <0.001 
Index of Multiple Deprivation 2015  22.2 24.6 <0.001 
Rural (%)  16.8 7.3 <0.001 
Region (%) London and South 39.1 53.9  
 Midlands 30.5 24.8  






Table 2. Positive responses to GP Patient Survey questions by whether practices had grown in size or not (practices with >3000 patients in 2013) 
 
 
About the same size: Practices 
where registered population 
2018 was within 20% of 2013 
(n=5,106) 
Grown: Practices where 
registered population increased 
by >20% and >2000 patients 2013 
to 2018 
(n=644) 
Adjusted difference in % 
change 2013-2017* 
Able to see preferred GP* 2013 62.5 59.3 
  
 2017 55.6 48.9 
  
 % change 2013-2017ꝉ -9.2 -14.2 -6.6 (-8.9 to -4.3) 
Easy to get through on phone 2013 75.7 77.2 
  
 2017 69.7 69.1 
  
 % change 2013-2017ꝉ -7.3 -12.2 -4.3 (-5.9 to -2.6) 
Able to get an appointment 2013 86.2 85.5 
  
 2017 84.6 82.6 
  
 % change 2013-2017ꝉ -1.6 -3.1 -1.5 (-2.2 to -0.8) 
Satisfied with opening hours 2013 79.7 81.0 
  
 2017 76.3 76.7 
  
 % change 2013-2017ꝉ -3.9 -4.7 -0.9 (-1.8 to -0.1) 
Good overall experience 2013 86.9 86.8 
  
 2017 85.2 83.1 
  
 % change 2013-2017ꝉ -1.5 -3.9 -2.2 (-3.0 to -1.4) 
*Controlling for % aged 75+ in 2018, % aged <5 in 2018, % long-standing illness in 2017, mean Index of Multiple Deprivation 2015, region (North, Midlands, 
London and south), urban/rural setting 


















Adjusted difference in % between practices closely 
collaborating and not collaborating % (95% CI) 
 % % % Model 1* Model 2ꝉ 
Able to see preferred GP 57.0 56.3 45.1 -8.7 (-11.3 to -6.1) -3.6 (-5.6 to -1.6) 
Easy to get through on phone 71.6 71.5 64.8 -3.1 (-5.6 to -0.6) -0.9 (-2.7 to 0.8) 
Able to get an appointment 85.0 84.3 81.2 -0.5 (-1.5 to 0.5) -0.5 (-1.5 to 0.5) 
Satisfied with opening hours 77.0 77.0 75.5 -0.5 (-1.8 to 0.8) -0.6 (-1.7 to 0.5) 
Good overall experience 85.6 85.3 81.0 -1.9 (-3.2 to -0.6) -1.3 (-2.4 to -0.2) 
CI = confidence interval 
*Model 1 includes % aged 75+ in 2018, % aged <5 in 2018, % long-standing illness in 2017, mean Index of Multiple Deprivation, region (North, Midlands, 
London and south), urban/rural setting  
ꝉModel 2 includes all model 1 variables plus the equivalent % in the GP Patient Survey 2013 
 
